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\\\\\tﬁsThis report seeks to promote discussion of
the way the Air Porce Jevelops its weapon
systems, manages its support resources, and
conducts its wartime logistics operations.
It describes the eneay tareat facing the
Tactical Air Porces in the next several
decades, how tnhat threat affects the combat
environaents within which those forces will
have to operate, how those environsents
should shape force characteristics, and the
implications for various resource
mahayement functions. The ceantral
conclusion is taat effecting the necessary
improvements in readiness and
sustainability will rejuire fuandameatal
changes in the way the Air Porce perceives
weapon system reguiresents, develops and
procures those systeas, manages logistics
resonrces, aud organizes and operates
combat support systeas. qEE%——-—~
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SUMMARY

Because of the expanding military capaebilities of potential U.S.
adversaries, primarily the Soviet Union, Air Force planning and
decisionmaking must now accommodate the likelihood that future com-
bat environments will be more complicated and less predictable than in
the past. Emerging characteristics of the enemy threst suggest that
improvements will be needed in several aspects of force capability if
the Air Force is to maintain adequate readiness and sustainability of
its combat forces. This report is concerned with the implications of
the emerging threat for the acquisition and menagement of critical
combat resources. Its central conclusion is that effecting the neces-
sary improvements in readiness and sustainability will require
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I. INTRODUCTION

Within the defense community, increased concern over the readiness
and sustainability of U.S. forces has taken many forms, including criti-
cal appraisals of how the U.S. Air Force develops, allocates, and uses
combat resources. In this report we outline several ideas for improving
the acquisition and management of critical resources to respond to
emerging characteristics of the enemy threat. These improvements
should contribute to the formulation of a strategy for strengthening
U.S. force capabilities.

The growing military capabilities of adversary countries introduce
new complications and uncertainties into future combat environments.
When coupled with resource constraints, these new environments will
require significant improvements in force capability. Attaining those
improvements will require fundamental changes in the way the U.S.
Air Force perceives weapon system requirements, develops and pro-
cures those systems, manages logistics resources, and organizes and
operates combat support systems.

This report argues that the growth in enemy capabilities has
enlarged the combat arena facing the Tactical Air Forces to encompass
critical elements of the U.S. logistics infrastructure. As a consequence,
womusttutourbuingpootureandmpportsyutamagainstthe
demands of probable combat scenarios and increase our emphasis on
supportability in the field during weapon system development and
modification.

The second section of this report illustrates the growing qualitative,
quantitative, and geographic nature of the threat to American interests.
The growth stems from the Sovieta’ access to ports and facilities in all
regions of the world, their increased ability to insert combat forces and
military equipment into distant areas, and the performance improve-
ments in Soviet and hostile third world tactical aircraft inventories.

Section III shows how these trends will probably make future
operating environments more demanding and less predictable. U.S.
forces must be capable of deploying on short notice to distant locations
lacking established base and support facilities. During combat, adver-
saries will probably outnumber U.S. forces and be able to attack the
U.S. combat support infrastructure. The difficulty of forecasting
weapon system component removal rates complicates the planning and
provisioning of support even further. This phenomenon is only now
being extensively quantified and studied.




The report concludes with a discussion of how the Air Force should
change the way it develops and manages weapon systems and support
systems 80 that current and future forces can effectively meet the
enemy threat. The changes involve increasing the robustness and flex-
ibility of logistics operations by making forward bases leaner and more
resilient, increasing the capability for mutual repair and supply among
bases within a theater, and strengthening the responsiveness of the
U.S. depot system so that it plays a timely and effective role in sup-
porting the combat forces. Projected changes in the threat and operat-
ing environments should also influence weapon system performance
requirements, test and evaluation practices, and development strategies
for critical subsystems.
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II. CHARACTERISTICS OF THE
ENEMY THREAT

In the competition between the two superpowers, the Soviet Union
enjoys some strategic advantages over the United States, stemming
mainly from its location contiguous to vital American security
interests—Western Europe, Southwest Asia, and East Asia. The
Soviet Union has the advantage of being able to strike against U.S.
interests by pushing relatively short distances acroes its borders; the
United States must be able to deter these thrusts by projecting effec-
tive combat forces across vast oceanic distances.

To protect our vital interests in these theaters, the United States
has followed a policy of containment. This policy is supported through
the placement of forward-based deterrent forces in Europe and the Far




East Asia

Table 1
Near East and
Southwest Asia

SELECTED THIRD WORLD NATIONS WITH SPECIAL MILITARY TIES
TO THE SOVIET UNION, BY REGION®

“This excludes Albania, Yugoslavia, Mongolia, North Korea, and China,

among Commaunist states.
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Furthermore, in large part driven by the requirements of linking and
developing their own vast territory, as well as by their desire to project
their influence into foreign territories, the Soviets are rapidly increas-
ing their ability to move combat personnel and equipment to distant
sites. Although they have not produced their largest capacity airlifter,
the An-22 COCK, since 1974, the newer 11-76 CANDID (introduced in
the early 1970s) has demonstrated that it can operate under bare-base
conditions while transporting cargo for pioneering efforts in Siberia.?
In the 1980s, Soviet Military Transport Aviation (VTA) will probably
greatly increase its lift capability, thereby strengthening the Soviets’
ability to wage war in more remote regions as well as in the principal
theaters. The Soviets have reportedly completed a prototype of the
An-400 CONDOR, an airlifter similar to the U.S. Air Foroe’s C-5A in
range and payload. After its scheduled introduction into the VTA fleet
later this decade, the CONDOR may be capable of transporting missile
systems such as the SS-20, as well as troops and such large, hea
ipment as tanks.? The inventory of the Soviet national airline,
includes substantial numbers of transport aircraft (including
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An-400 (est. 1983)
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An-22 (1965)
11-76 (1971)
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An-12 (1966)
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Range (km x 1000)
SOURCE: Adspted from Peter Borgart, “The Soviet Transport
Air Porce. Aircraft and Capebilitiss,” International Defense Review,

1979, p. 8.
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a8 a § percent improvement over those for the C-6A. Dates

NOTE: As customary, performance estimates for the An-400 (be-

fore the recent Jane’s update referred to as the An-40) are

mated
shown represent maiden flights.

Fig. 1—Increasing lift capability of Soviet military transport
aviation (VTA) aircraft
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(such as the MiG-17 FRESCO and MiG-21 FISHBED) modified for
air-to-ground missions. Although the numerical growth rate of this
Soviet ground attack force may slow during the rest of the century,
& continuing qualitative improvements will no doubt enhance its effec-
txvononmith.S.undNATOlmaawhnhntcontmmtomnm
1 eommm

: mmmmwxmmmm
Building on the technology base of the MiG-31 FOXHOUND, new
Soviet tactical fighters scon entering service are expected to possess
lookdown-shootdown capebility and to rival U.S. aircraft target-
acquisition and fire control capabilities.?®

mmumm-mmmnusnmmcm
extended the range and effectivences of Soviet ground sttack capaebili-
ties, thus threatening airbases increesingly desp into NATO tegritory,
as shown in Fig. 2. The FENCER is particularly lethal because of its
capability for low-level dash and igspressive payload carriags. By the
mdoftblml,mmuIAWamndmnka
expected to be able to strike NATO baies in the Untved Kingdom with
sizable payloads.!’ The newest aircraft operated by the Soviet Long-
Range Air Force, the Tu-22M BACKFIRE, and the Tu-160
BLACKJACK A (now under development), pose an additional poten-
ﬁdthnattoNAT’Omthm&mmdtomths
beses of operation in third world areas.
Current-generation Soviet fighter-bomber aircraft exemplified by the
Su-24 FENCER not only can carry greater payloads longer distances
MMWM&MMM@&%

m&‘hﬂ' u-w o
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SOURCE: Soviet Military Power 1984, p. 88.
NOTE: Mission radii celculstions assume that the Soviet aircraft fly
NATO-lo-1o-M mission profiles.

Fig. 3—Range improvements of Soviet ground attack aircraft

bomber force sise increases or even remains stable, this will represent a
substantial abeolute improvement in their air-to-ground capability.
The improved aceuracy alec aliows the Soviets more latitude to trade
payload for fusl to strike desper into NATO territory or further into
thisd wotld aress.

Such Soviet .improvements will require that we mmke continwed
offorts to retain qualitative superiority. Continuel improvement in our
own detection capabilities and reduction in the detectability of our air-
craft will involve advances in sensor technology (0.8, pessive detection
dWMWM&MMM
other arees. Mdmmwm
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potentially even more difficult to repair and costly to stock will compli-
cate effective operational support. The improvements we must make
in aircraft structures, ssrodynamics, propulsion, electronics, and arma-
ments will also present major logistical challenges. For example,

ture of the numerical strength of the enemy threat. Most estimates of
the actual forces suggest that the Warsaw Pact can probebly contribute
more than 3000 combet aircraft of all types to the Soviet forces con-
fronting NATO’s central region.!® Until the mid-1970s, many, if not
most, of these Warsaw Pact aircraft would probably have been
deployed defensively, against intruding NATO fighters and bombers.
Since then, however, increasingly numerous and sophisticated Soviet
surface-to-air missiles and anti-aircraft weapons have freed a growing
proportion of the Warsaw Pact inventory for offensive missions.!*




, Table 2
FIGHTER AND GROUND ATTACK AIRCRAFT IN SELECTED
THIRD WORLD INVENTORIES
Libys North Korea Cuba
1972 1082 1872 1982 1972 1982
22 513 578 692 186 219
F-5A Blinder - IL-28 IL-28 MiG-16 MiG-17
Mirage 111 Mirage Fl MiG-15 MiG-15 MiG-17 MiG-21 861
Mirage 5 MIG-17 MiG-17 MiG-19 MiG-23
MiG-21 MIG-10) . MiG-19) . | MiG-21}27%
MiG-23 MiG-21 MiG-21
MiG-26 Su-7 Su-7
Su-20./22
on order
230
MIG-23
MiG-25
Mirage Fi

SOURCE: Internationel Institute of Strategic Studies, The Military Balonce
1972-1973, London, 1973; The Military Belence 1983-1983, London, 1983. ,

SUMMARY

This section obvioualy cannot cover all the relevant aspects of the
evolving enemy threet, nor can it treat the dimensions cited in exhaus-
tive detail. Porunmplo.maddmonwthnupnhhthmdmndn
mnmnd. -is ovidence that Soviet air forces have made com-

improvements in East Asia. This would substan-
mmmnmmm«ummm
mmmwuhumdtbmddmmao

mmma* threat is intended
uhbmm'nniudu'qhmdm hauwm
“'ﬂmMubmm“ tMo-u
Asle, and the Sovist Par Bast, see Gh.ﬂ-luis Builivgp end
zmwmm mmm
m&ww‘
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enemies in all parts of the world who are steadily improving in terms
of aircraft weapon system capabilities. Most important, the implica-
,_ tions of that threat shape the environment within which our own
5 forces must prepare to fight.
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III. FUTURE OPERATING ENVIRONMENTS

In the past, the expectation that combat support services could be
delivered in a fairly predictable and benign environment has shaped
both the support infrastructure and the support characteristics of Air
Force tactical weapon systems. However, the distribution, quality, and
size of the threat are making the environment within which U.S. forces
must operate more stringent and less predictable with respect to

the time they will have to respond to enemy action
the location of potential conflicts

the size and composition of adversary forces

the availability and extent of support facilities, and
the exposure of those facilities to enemy action.

Understanding the shortcomings of current forces and the kinds of
capabilities and operating characteristics needed for the future requires
an appreciation of how these environmental uncertainties complicate

the weapon system support process.

RESPONSE TIME

One of the ways the combat environment of the future will differ
from past conflicts is the increased probability that our forces will have
to deploy and fight on very short notice. For European conflicts, this
largely results from the Warsaw Pact forces’ position, strength, and
readiness. They can strike more quickly, deeply, and lethally than they
could even just a few years ago. The ambiguity of certain Pact peace-
time operations complicates the problem of assuring adequate warning
of an attack. In other areas of the world, such as Southwest Asia, we
hnvothefnrthorduadvmtmofﬁovntpmtywtbm.th

maintaining high levels of peacetime readiness, of making our forces
more mobile, and of assuring that the limited number of immediately
deployable sircraft can generate sufficient sorties in the early days of a
conflict. We must then be able to meaintain the combat efficiency of
mmmm-mmmmuwm
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DEPLOYMENT DISTANCES

The global character of the threat has three consequences: greater
uncertainty about where our forces will have to fight, possible very long
deployments, and worrisome problems en route. For example, some
plausible conflict locations, such as the Persian Gulf, involve deploy-
ment distances 50 percent longer than a typical U.S.-to-Europe leg.
Myrtle Beach AFB, an A-10 installation in South Carolina, is 3800 n
mi from Ramstein AB, but 6200 n mi from Dhahran, Saudi Arabia.
These distances are daunting, especially when one recalls the support
difficulties experienced by the British in 1982 because of the 8000 n mi
distance between the British Isles and the Falkland Islands. Consider
also that such distances far exceed the unrefueled ferry range of fighter
aircraft in the U.S. inventory. But once we have decided to deploy to a
given location, distance is not the only problem: We must obtain over-
flight rights (to avoid circuitous routings) and arrange access to inter-
mediate bases or tanker support. Moreover, deploying forces must be
prepared for hostilities en route.

The possibility of remote conflicts indicates a need to make the sup-
port elements of our tactical forces as lean as possible.

FACILITIES

The need to assess and plan for available facilities is especially
important in light of the paucity of well-equipped operating locations
near probable conflict locations in some vital regions. Figure 4 illus-
trates this problem in Southwest Asia. We have only one assured
opersating site, Diego Garcia, in the area; and it is over 2800 n mi from
northwestern Iran, where a U.S. force might first have to meet a Soviet
invasion. Although we have completed contingency access agreements
with several nations in this region, internal political considerations
might lead any or all of them to deny us access even to theee sites in
the event of actual conflict. Moreover, all the sites are at the edge of
or outside the combat radii of most of our current frontline combet air-
craft, and only one of these nations will soon operate the eurrent gen-
eration of U.S. fighter aircraft (Egypt is acquiring F-16s) and thus
possesses suitable asrospace ground equipment, support resources, and
20 on.! We must thevefors prepere to deploy quickly with everything
necessary to set up and conduct combat operations from austere sites.

iSoveral countries in the uncertain base rights category operate current gemeration
US. equipment, Taresl (F-18e, F-16s), Seudi Arebia (F-18s), Pakistan (F-16s),
and Tushey (F-16s 0n ).
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The support characteristics of current U.S. weapon systems
such deployments very difficult. For example, if the Air Force
mmtomutabhlhod&udlurbuemmnhmmu
F-15 squadrons there would require approximately a week, even
dmoctuﬂofthoMﬂmA:ﬂnftCommnds(MAC)Mud
exclusive of the requirements for fuel and replenishment supplies.
Deployment to a bare-base location (such as Chad) would require 50
mtmuwmmwmmmmm

NHT!

mmphonthttaboutamrurofthoMACMmldboavnhbh
the overall deployment would require slightly less than two weeks,
although limited combat operations might begin somewhat sooner, as
F-15¢ and support personnel arrived. Figure 5 illustrates this situation.

30

capability (days)

Time to achieve initial operating

0 2 80 75 100
Fraction of MAC flest avallable (%)
BOURCE: Dewsloped from US. Alr

Pores and U.8. Army source data.
Fig. 5—Time for initial of two F-15 squadrons
to the World '

s CONUS e of -l offiosd and
‘..:l-u-““ three days sl two days
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deployed to support high effective-sortie rates are critical.

FORCE RATIOS

Once operations begin, the very large forces the Soviets and their
allies can assemble will almost certainly outnumber our forces. In
Europe, the ratio of NATO air defense forces to enemy escorts for air-
to-ground attackers will be a function of the day in the war (because
we must deploy so many of our forces from the United States), the
extent of French Air Force involvement, and the way commanders use
allied multirole aircraft (such as the F-16). Even under the most favor-
able conditions, NATO forces will be substantially outnumbered during
the early, critical phase of the war. That numerical inferiority could be
more extreme in some third world conflicts, particularly in areas adja-
cent to the Soviet Union, such as northwestern Iran, where the Soviets
could achieve their objectives within the range limitations of their
fighter aircraft.? In northwestern Iran, for example, the Soviets could
ammbkmvuonfomlmdtmhmrthmthevs forces avail-

.m-m%mm g o e
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some support oqmpment to aircraft shelters, for instance), the general
problem posed by the expected continued growth in enemy capability
persists, especially at our collocated operating bases in Europe.

force also contributes to our infrastructure’s vulnerability. An F-16
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vulnerability to a numerically superior enemy with improving ground
attack capabilities also necessitates a thorough reexamination of future
wartime logistics. We need to ask what must be done to make the sor-
tie generation process more resilient and more robust.

SUPPORT DEMAND DYNAMICS

Because they cast doubt on the survival of critical resources, the
growing enemy airbase attack capabilities indicate increasing unce:-
tainty about the nature of future combat environments. Hostile enemy
actions are only one source of uncertainty, however. Recently collected
data indicate that the rates of removal for critical components from
their weapon systems and resulting demands on the support system are
highly variable and unpredictable, even in the absence of combat action.
This largely unrecognized unpredictability of demands for support
resources will further complicate our ability to sustain wartime air
operations.

300 "
r — Total sorties: 1875 Peacetime
surge
With attrition
200l Total sorties: 1535 But no air-
g base attacks
'S Total sorties: 1015
= With sirbese
a attacks
100
0
0 2 4 ] - 8
Day of the wer
SOURCE: Densld B Bmsseen, “USAFE Alrhese Oporations in o
Wastine Ruvicenmnent,” The Rend Cospesation, P-0810, October 1908
Mg TRihets of slrbase attack on sortie gensestion
ot NATO air bases
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The demand forecasting uncertainty can be seen in Fig. 8, which
displays the demand rates of the converter programmer expressed as
the number of demands per 1000 flying hours, experienced by two simi-
lar F-15 wings since April 1980. The converter programmer, a critical
part of the F-15’s weapon delivery subsystem, processes data from the
radar and the fire control computer and generates the analog signals
necessary for using the aircraft’s missiles and gun. The demand rates
of this unit vary widely acroes periods of time and from base to base.
Our preliminary investigation, which has involved other important
F-15 parts and is now extending to other weapon systems, has revealed
no pattern or identifiable causes, nothing to help predict the next
quarter’s demand rate at either Holloman or Langley AFB.® in addi-
tion, this unpredictable variability also appears to plague older, less

15

st Tactical
Fighter Wing
Langley AFB

49th Tactical Fighter Wing
Hollomen AFB

10

Demands per 1000 flying hours

2 3 4 1 2 3 4 1 2 3 4
je1960s |w— 1981 —»| |a—1982 ]
Quarter

SOURCE: Data supplied by Headyuarters, Tactical Air Commend.

Fig. 8—Support dynemics: Demand rate variability
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high confidence that war readiness spares kits (WRSKs) will satisfy
the needs of deployed units flying wartime sortie rates; there is also
solid support for continuing to strive for wing—and even
self-sufficiency, a longtime goal of the tactical forces. But the magni-
tudoofthedumnndnhvunbﬂitymhnwmnohrmkumha

the demand for support (ase Fig. 9).

Together with the continuing constraints on operating budgets and
the increasing scarcity of personnel, these new and intensified environ-
mental conditions should have far-reaching effects on the way we
prepare to fight and how we actually operate. They shouild aleo shape
the eqldﬂﬁu and opersting ehnm-i-tiu we utrln for in our
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Ysupport demend
dynamics

Fig. 9—Factors shaping necessary characteristics of future forces
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were to materialise more slowly than today’s projections or if our
current third world base access restrictions were somehow overcome,
the basic goals for our future forces would not change. The levels and i
combinations of these desired capabilities are without question going to
be difficult to achieve and will require new initiatives in almost every
aspect of Air Force business.
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IV. IMPLICATIONS FOR RESOURCE
MANAGEMENT

o
42

Cod e

Developing forces capable of meeting future threats probebly
requires significant changes in the way the U.S. Air Force develops and
mansages weapon systems and support resources. These changes must
reflect the altered nature of combat settings and conditions. Although
A the specific steps are neither obvious nor easy, we believe that the U.S.
Aanomme&tomxmnothnemphmnphudondnﬁomtwnpon
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§ describe several major hypotheses under investigation at Rand concern- H
ing both current shortcomings and potential solutions.!
Anmportnnteommnneeofthegmwthmomycap.hhm—
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likely combat scenarics. The wartime threat—including both its
@mmwlmduneumnﬁu—mnlnnwphyamonpmmmntrok




Future combat forces must be able to operate in forward areas with
minimal support resources. This means

o reducing the sise of support elements (including large amounts
of intermediate level repair) at forward operating locations,
e reducing reliance on large amounts of aerospace ground equip-
ment, and, perhaps,

o streamlining the flightline workforce by training and using

fotwidtlymuihedeomhttfmohmntnmapmdofm-
sion or during a conflict. First, of course, we must create a rapid and
assuzed lateral support systsm, This woyld strengthen a theater
commander’s ability to use all his resources in responding to unex-
pected events and extraordinary needs st some beses, brought on by
%:cchﬁeuatb odi “demands” described earlies.
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pinpoint support needs and assess aiternative means for satisfying
them. It would also need an agile depot repair system, whose “produc-
tion” would be closely coupled to the needs of the operational forces, a
linkage requiring enhanced (and sustained) intertheater transportation
for logistics resources.

These changes—more austere fhghthne operations, more base-to-
base interaction, and more depot responsiveness to combat-generated
demands—will involve many difficult tradeoffs. However, moving in
this direction would result in a more integrated support system with
additional checks against wartime uncertainties and fewer lengthy
“pipelines” of parts. It therefore holds the promise not only of provid-
mgthemmlicncynndﬂexibnhtymwarhmologuticsopem
tions, but also of doing so without increased costs.

The enlargement of the combat arena also has important conse-
quences for the way the Air Force conducts weapon system research

“givens,” thodwolopmentchdhnpbdngtoeomvethebutmveh
cle within those constraints. However, the evolving threat requires

mppnnnlofpruont-daybmncmdmonsymmcom The
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requirements to achieve the necessary flexibility and resilience in logis-
tics operations. For example, the changes in the threat and likely com-
bat environments mean that we must replace the classical definition of
reliability with one that captures meaningful degradations in an
equipment’s functional performance—even short of failure—and also
captures an equipment’s total demand for on-site support resources.

Any added emphasis on support-related features in future weapon
system requirements statements must be matched by changes in the
validation and verification activities of each stage of the development
process. This means more concerted use of logistics capability assess-
ment models during concept formulation and advanced development.
Even more important, it means a reexamination of how we plan and
conduct both component and full-scale system test and evaluation pro-
grams. Under current practices, we rarely know support-related perfor-
mance levels (and therefore shortfalls) until well after high-rate pro-
duction begins (by which time major design changes are essentially
foreclosed).*

The area in need of moset attention is probably combat avionics—the
fire control radar, weapons delivery and stores management equipment,
the inertial navigation set, the head-up display, and electronic counter-
measures. Critical to the combat effectiveness of modern fighter air-
craft, these subsystems must perform their individual functions with
increasing precision, interdependence, and integration. The problems
posed by the design of each subsystem and the integration of the vari-
ous subsystems into an effective suite are now as great as the chal-
lenges the air vehicle designers face.

‘The avionics development process has not changed with the growing
importance of avionics to combat effectiveness, however. Full-scale
development of the avionics suite usually begins well after full-scale
development of the air vehicle itself (in the case of the F-15 radar, for
example, after about a year’s interval). By then, there are generally
loss than two years until high-rate production begins—not enough time
to mature such a sophisticated and complex suite of equipment. As a
result, all recent fighter aircraft have entered operational service with
avionics component removal rates that seriously constrain sortie gen-
erstion capebility and force mobility. Thosse removal rates must
improve greatly if we are to achieve the desired leanness in flightline

involving ballistic missiles, spacecraft, and commercial navigation

“We are currently studying to improve the requirements and test and evalustion
ProsesNes. Owlnhmm“hhmudm
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equipment, is to begin the development of critical avionics subsystems
before the development program for the air vehicle (as in aircraft tur-
bine engines).! An additional development cycle aimed at improving
in the extra time before i Such an additional cycle of test
and operations and redesign is now being attempted for the F-156 and
F-16 radars. As part of an original development program and in con-
junction with the other changes described here, this approach would be
a very important advance in the treatment of supportability.

By widening the focus of development activities to encompass both
the air vehicle and its support infrastructure and by increasing the
importance, operational meaning, and achievability of weapon system
support requirements, such a revamped weapon system acquisition pro-
cess would help assure that future Tactical Air Forces possess the
necessary operational capability to meet the sunemy threat. -

An important finding of our research is that an effective strategy for
meeting the challenges posed by the enemy threat and its influence on
mmmmm«.mn&amm
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